Effect of tropical thermal stress on peri-implantation immune responses in cows.
Pregnancy losses during the peri-implantation period cause a negative impact on the reproductive and economic performance of dairy herds. In this study, we investigated the possible immunological factors which may contribute to pregnancy loss during the peri-implantation period under different seasons of tropical conditions. Eighteen Karan Fries cows, six cows in each season (W: winter; HH: hot-humid; HD: hot-dry) were selected. These cows exhibited heat and were brought for artificial insemination (AI; day 0). Blood was collected on days 0, 10, 14, 16, 18, 21 and 28 post-AI. Pregnancy was confirmed by non-return to heat, progesterone assay and ultrasonography. Blood neutrophils were isolated and tested for their number, myeloperoxidase (MPO) concentrations and expression of cell adhesion molecules (CD11b, CD14, CD25, CD47), interferon tau stimulated genes (ISG15, MX1, OAS1) and chemokine receptors (CXCR1, CCL2). Plasma cortisol, progesterone, IL-2 and IL-10 were also estimated. Neutrophil number, MPO levels, the relative expression of various neutrophil receptors and plasma IL-2 were low between days 14-21 post-AI in all seasons. However, plasma cortisol and IL-10 were higher during the same period. The inflammatory activity of neutrophils, plasma IL-2 and cortisol were highest in HH, intermediate in HD and lowest in W season. However, plasma progesterone and IL-10 were highest in W season and lowest in HH season. Our results show that blood neutrophils sense the implanting embryo and downregulate their activity to ensure successful implantation; however, under harsh environmental conditions, it is a great challenge for the immune system to maintain such balance and thus it may negatively affect the outcome of pregnancy.